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Abstract
Background Open hip surgery is known to be a risk for
heterotopic ossiﬁcation (HO), and nonsteroidal anti-
inﬂammatory drugs (NSAIDs) have been widely recog-
nized as an effective prevention. Hip arthroscopy is gaining
popularity thanks to the possibility of treating femoroace-
tabular impingement (FAI) with a minimally invasive
technique, however little is known about its rate of post-
operative HO. The aim of the present study is to evaluate
HO prevalence after hip arthroscopy for FAI and its rela-
tionship with NSAID prophylaxis.
Materials and methods We retrospectively reviewed 300
FAI cases who have been managed with hip arthroscopy in
two different hospitals from April 2006 to May 2009. All
medical records and indications at discharge were ana-
lyzed, focusing on administration of NSAIDs, as well as
follow-up roentgenograms with regard to presence of HO
around the hip joint. The patients were divided into two
groups: a treatment group of 285 hips which received
NSAID prophylaxis and a control group of 15 hips which
did not.
Results Five hips presented HO, with overall prevalence
of 1.6%. All ﬁve patients with HO belonged to the control
group. No HO was observed in the treatment group. Thus,
HO rate turned out to be signiﬁcantly higher (P\0.001) in
patients who did not receive NSAIDs after surgery.
Conclusion Arthroscopic treatment of FAI is not
exempt from potential development of HO. NSAIDs after
arthroscopic FAI treatment seem to be an effective
prevention.
Keywords Hip arthroscopy  Femoroacetabular
impingement  Heterotopic ossiﬁcation  NSAIDs
Introduction
Heterotopic ossiﬁcation (HO) or ectopic bone formation is
the formation of bone in soft tissue where bone normally
does not exist. HO is a well-known complication after open
hip surgery such as total hip replacement, open reduction
and internal ﬁxation of hip and pelvic fractures, and joint-
sparing reconstructive surgery (i.e., surgical dislocation)
[1]. An increasing number of reports have been presented
since the 1970s [2, 3]. In previous reports, prevalence of
ectopic ossiﬁcation after total hip replacement (THR)
varied widely between 5% [4] and 90% [5].
Nonsteroidal anti-inﬂammatory drugs (NSAIDs), con-
ventional cyclooxygenase (COX) inhibitors, and, most
recently, selective COX-2 inhibitors (COXIB), have been
shown to be effective in lowering incidence of HO after
total hip replacement [6–9].
However, although much has been reported and
described in literature about ectopic bone formation after
open hip surgery, little is known and documented about this
complication after hip arthroscopy. This procedure has
recently gained popularity thanks to the possibility of
managing femoroacetabular impingement (FAI) [10–13].
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DOI 10.1007/s10195-010-0121-zDespite several case reports of HO after arthroscopic
surgeries in different joints [14–17], HO development after
hip arthroscopy has not been deeply investigated so far.
Only one recent study reported HO as one of the possible
complications following hip arthroscopy [18].
The aim of the present retrospective study is to report
the HO rate from a consecutive series of patients who
underwent hip arthroscopy for FAI, and to evaluate its
association with NSAID prophylaxis. The hypothesis is
that the risk of developing HO is higher if NSAID pro-
phylaxis is not administered.
Materials and methods
All hip arthroscopies performed for FAI correction in two
different hospitals between April 2006 and May 2009 were
included. Cases whose medical records were not com-
pletely available were ruled out of the study, as were all
cases that had follow-up shorter than 6 months. Three
hundred hips, in 300 patients, could be included: 51 pro-
cedures were performed in hospital A; the remaining 249
procedures were performed in hospital B. All patients gave
informed consent prior to being included in the study. The
study was authorized by the local ethical committee and
was performed in accordance with the ethical standards of
the 1964 Declaration of Helsinki as revised in 2000.
The study population was composed of 180 males and
120 females, with mean age of 37.4 years (range
16–66 years). Average follow-up was 17.9 months (range
6 months–3 years).
All cases were operated by senior surgeons experienced
in hip arthroscopy. Anteroposterior (AP) radiographs and
cross-table or Dunn view were obtained preoperatively in
all patients. These images were evaluated to rule out any
pre-existing calcium deposits around the joint. Two or
three standard arthroscopic portals were always employed:
a paratrochanteric anterolateral portal, an anterior or mid-
anterior portal, and rarely a distal accessory anterolateral
portal. Routinely the anterolateral portal was established
ﬁrst with the aid of a C-arm image intensiﬁer. The (mid-)
anterior portal was subsequently performed in an out–in
fashion under direct visualization. Traction was used to
access the central compartment. Capsulotomy was always
performed, while true capsulectomy rarely occurred.
Patient position was supine in hospital A, and lateral in
hospital B, but procedures did not differ signiﬁcantly.
All medical records were reviewed from hospital com-
puter databases; age, gender, weight, diagnosis, date of
surgery, operative report, and prescriptions at discharge
were recorded. A full description of NSAID prophylaxis, if
any, was recorded (drug, dose and duration). All patients
whose compliance with NSAID regimen was not clearly
recorded in follow-up reports were contacted by telephone
to ascertain it.
Follow-up radiographs were evaluated with regard to
presenceofectopicboneformationaroundthehipjoint.Any
HOwasclassiﬁedaccordingtoBrookergradingsystem[19].
We deﬁned the treatment group as patients who received
NSAID prophylaxis on a regular basis for at least 7 days,
starting within 24 h after surgery, and the control group as
patients who did not. Heterotopic ossiﬁcations rates and 95%
conﬁdence interval (CI) were calculated for all the arthros-
copies and separately for treatment and control groups.
Treatmentandcontrolgroupswerecomparedaccordingtothe
mainindependentvariablesandthemainpredisposingfactors
for HO formation using Fisher’s exact test and independent-
samples t test to assess their comparability. Signiﬁcance of
associations between HO complication and pharmacological
prophylaxis was assessed using Fisher’s exact test. P-value
\0.05wasconsideredstatisticallysigniﬁcantforallanalyses.
Statistical computations were performed using SPSS release
10.0 (SPSS Inc., Chicago, IL, USA) for Windows.
Results
Fifteen of the 300 reviewed patients received no NSAID
prophylaxis nor other medications against heterotopic bone
formation (control group), because of allergy towards
multiple NSAIDs or because of lack of compliance. The
remaining 285 patients received NSAIDs after surgery
(treatment group): 15 patients received COX-2-selective
NSAIDs (etoricoxib 90 mg) once a day for 3 weeks, and
270 patients received nonselective NSAIDs (248 patients
with naproxen 500 mg twice a day for 3 weeks, and the
other 22 patients with other NSAIDs such as aceclofenac,
indomethacin or ketoprofen for 3 weeks).
Of 300 hips, 5 cases (4 males, 1 female) presented HO
after hip arthroscopy, with overall prevalence of 1.6%
(95% CI 0.2–3.0%). All HO cases are summarized in
Table 1. Treatment and control groups resulted comparable
regarding the main independent variables and the main
predisposing factors for HO formation (Table 2).
All ﬁve patients (Figs. 1, 2, 3, 4) with HO belonged to
the control group, with prevalence of 33% (95% CI
8–54%). No HO was observed within the treatment group.
HO occurred in a signiﬁcantly higher percentage
(P\0.001) in patients who did not receive any prophy-
laxis compared with patients who received NSAIDs.
Discussion
There are several case reports in the literature describing
HO complication after different joint arthroscopic
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123procedures [14–17]. A common element in these reports is
the absence of any prophylactic administration of NSAIDs
or other medications against ectopic bone formation. In
Table 2 Comparison between treatment group (postoperative NSAID prophylaxis) and control group (no postoperative NSAID prophylaxis)
regarding the main independent variables and the predisposing factors for HO formation
Treatment group (n = 285) Control group (n = 15) P value
Male 171 (60%) 9 (60%) 0.50
Age, mean ± SD (years) 38.1 ± 13.2 37.1 ± 12.4 0.79
Weight, mean ± SD (kg) 71.0 ± 12.7 71.4 ± 10.2 0.91
Anterolateral capsulectomy 172 (60%) 10 (67%) 0.75
Rim trimming 122 (43%) 5 (33%) 0.41
Head–neck junction osteoplasty 179 (63%) 12 (80%) 0.054
SD, standard deviation
Fig. 1 Case 1: detail of axial radiograph showing grade 1 HO at
2 months after surgery
Fig. 4 Case 4: detail of anteroposterior radiograph showing grade 3
anterolateral HO 1 year after arthroscopic treatment
Fig. 2 Case 3: detail of anteroposterior radiograph showing grade 2
HO at 1 year after surgery
Fig. 3 Case 3: detail of axial radiograph at 1-year follow-up
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123fact, HO prophylaxis is not routinely employed after
arthroscopy, as HO represents an exceptional complication
for this kind of surgery.
HO within an arthroscopic hip portal was once described
by Thomas-Byrd [20]. Larson [18] reported HO among the
complications following his consecutive series of hip ar-
throscopies. The author reported incidence of 6% (six
hips), with one case of signiﬁcant motion limitation
resulting from ossiﬁcation of the iliopsoas tendon, but no
prophylaxis was mentioned.
Historically, the paucity of reports of HO following hip
arthroscopy may be explained considering that most hip
arthroscopies were performed to address labral, chondral,
and synovial diseases until the last decade, when FAI
gained popularity and extended the indications to include
acetabular and femoral osteochondroplasties. Arthroscopic
treatment of FAI may present increased risk for HO for-
mation due to the additional manipulation of soft tissues
(capsulotomy or capsulectomy). In addition, bony debris
after milling might collect within periarticular soft tissues,
there triggering further local bone formation.
Often arthroplasty patients complain about HO only if
the lesion is bulky (grade 3 or 4), but hip arthroscopy
patients are generally younger, more active, and motivated
to return to sport activities, even at competitive levels.
Since this population is deﬁnitely more demanding than
usual candidates for total hip replacement, even small
ossiﬁcations might affect overall satisfaction. For this
reason, and on the basis of this study, we believe that
prophylaxis should be considered.
To the best of our knowledge, this is the ﬁrst study
reporting prevalence of HO in a large consecutive series of
arthroscopic femoroacetabular osteochondroplasties and its
association with NSAID administration. Our analysis has
shown a signiﬁcant difference in the frequency of such
complications between patients who received NSAIDs
postoperatively and patients who did not.
This study presents several limitations. Its most impor-
tant weakness is the small sample size of the control group.
The strong asymmetry between treatment and control
groups may have biased their comparison. However, given
the large difference we observed, a randomized controlled
trial could hardly be acceptable from an ethical point of
view.
Moreover, the prophylaxis regimen is heterogeneous.
Different drugs may be differently effective for HO pre-
vention. Nevertheless, this study has the purpose of veri-
fying the association between any NSAID prophylaxis,
considered as the main independent variable, and HO.
Further studies are needed to evaluate the speciﬁc effec-
tiveness of any single medication.
Several factors are also known or supposed to be asso-
ciated with increased risk for formation of heterotopic bone
[2]. Referring to hip arthroscopy, capsular incision and
resection to expose the peripheral cam deformity, extensive
rim trimming, anchor placement, and male gender might be
the most relevant predisposing factors. Due to the relevant
limitations of this study, a systematic and comprehensive
analysis of these multiple risk factors was not possible.
In conclusion, arthroscopic treatment of FAI is not
exempt from potential formation of HO. This study eval-
uated the effects of NSAIDs on HO development and
observed a signiﬁcantly higher complication rate in those
patients who did not receive prophylaxis. Thus, the authors
suggest NSAID prophylaxis after hip arthroscopy when
FAI is addressed.
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